BMP-2 and -4 produced by vascular smooth muscle cells from atherosclerotic lesions induce monocyte chemotaxis through direct BMPRII activation.
Monocytes and macrophages, together with vascular smooth muscle cells (VSMCs), play key roles at all stages of atherogenesis. There is also growing evidence that BMP signaling is involved in vascular diseases, including atherosclerosis. Here we evaluate the role played by the BMP agonist/antagonist axis in monocyte recruitment during atherogenesis. Using ApoE-/- mice and BMPs, Gremlin and BMPRII siRNAs we show that BMPs (2 and 4) and their antagonist Gremlin are co-expressed in murine and human atherosclerotic vessels. Additionally, those genes are co-expressed and upregulated in cultured vascular smooth muscle cells early in atherosclerosis formation in ApoE-/- mice. Furthermore, we demonstrate that BMP-2 and -4 produced in atherosclerotic VSMCs promote, whereas Gremlin inhibits, monocyte chemoattraction. Finally, we demonstrate that chemotaxis induction occurs through direct BMP receptor II (BMPRII) activation. These findings suggest that the balance between BMPs (2 and 4) and Gremlin levels modulate crosstalk processes between vascular and immune cells and ultimately the homeostasis in normal vasculature. They also indicate that under pro-atherogenic conditions, BMP signaling prevails, favoring monocyte recruitment and inflammation. Manipulation of BMP signaling may enable the identification of novel molecular approaches for preventing, stabilizing, and reverting atherosclerosis.